Background THOR is a network of work-related disease surveillance schemes dependent on volunteer case reporting by medical specialists. Data collection and dissemination has hitherto been paper-based.
Introduction
The UK has a number of systems for monitoring work-related ill-health, including the statutory reporting system, RIDDOR, which suffers from serious under-reporting [1] . The Health and Occupation
Reporting network (THOR) [2] is an integrated system of surveillance schemes and information exchange funded by the Health & Safety Executive. THOR is charged with estimating the incidence of work-related disease in the UK using sampled reporting from medical specialists. Seven distinct surveillance schemes are currently in operation under THOR, maintaining voluntary reporting panels of specialist doctors including occupational physicians, psychiatrists, rheumatologists, consultants in communicable disease control, respiratory physicians, dermatologists and audiological physicians. Participating physicians periodically report anonymized cases of work-related ill-health. Within each of the schemes a minority of 'core' reporters reports every month, while the majority of 'sample' reporters is invited to do so for a randomly selected month each year.
THOR succeeded the ODIN project (Occupational Disease Intelligence Network) [3] [4] [5] [6] [7] , from which it inherited established data collection and result dissemination methodology. The new overall THOR project seeks to validate, update and improve its surveillance methodology. Thus, because the original methods predated important recent developments in information technology, particularly e-mail and the world wide web, it was essentially paper-based, with reporting physicians completing and returning report cards and receiving project reports by post. The THOR-MI project is an additional medical informatics supplement to THOR. It is charged with exploring the particular opportunities presented by information technology, first, for wider and easier dissemination of the findings, and subsequently for convenient and accurate information capture.
This paper describes a questionnaire-based study of existing THOR reporters to ascertain both their opinions on electronic exchange of information and the practical issues that face physicians who might wish to utilize these methods.
Methods
Ten simple closed format questions were drafted and piloted with a small group of physicians participating in THOR. The questions covered three themes:
1. the extent to which responders currently use the internet; 2. the quality of their current internet access; 3. the interest of study participants in increased electronic links with THOR.
An important feature of the questionnaire was that it should be brief, in order to encourage a good response. In addition, however, responders were invited to volunteer for subsequent more detailed follow-up studies by e-mail.
The questionnaire was sent to reporters from the six largest THOR schemes: EPIDERM, MOSS, OPRA, SIDAW, SOSMI and SWORD. The 'core' reporters from these schemes were sent the questionnaire. The proportions of 'sample' reporters selected from each scheme are shown in Table 1 , with no 'sample' reporters from SIDAW (as only 'core' reporters exist in this scheme) and a larger proportion of OPRA 'sample' reporters than that selected from the other schemes. A computer scientist with no prior involvement in THOR selected study participants at random from 'sample' reporters within the schemes.
The questionnaire (Appendix 1) was accompanied by a letter of introduction and distributed by post to 383 THOR reporters, comprising 18% (383/2178) of participants in THOR at the time of the study. A stamped addressed envelope was provided to return completed questionnaires. To avoid 'reporter fatigue' in surveillance schemes that rely on reporters' good will, it was decided that a single mailshot would be sent, and that nonresponders would not be followed up.
Returned questionnaires were transcribed into a database and the SPSS (Statistical Package for Social Sciences) Windows version 10.1 was used for data analysis. A P-value of <0.05 was considered to be statistically significant.
Results
The overall response rate to the mailing was 66% (253/383), with response rates ranging from 41 to 79% between schemes (Table 1) . Response rates for the questionnaire in this study for reporters in relation to their history of active participation in THOR are shown in Table 2 . Historical response rates for each study participant were calculated as the proportion of all THOR reports returned (relative to those requested) between 1999 and 2002 (inclusive). Where a responder had been a THOR reporter for <4 years, the proportion was calculated for all reports requested since joining the scheme. We found that study participants were significantly more likely (χ 2 test, P < 0.05) to return this study questionnaire if, historically, they had also returned reporting cards to THOR when requested to do so.
Theme 1: current internet use
The majority of responders (82%) reported reading e-mail more often than once a week and 40% read it every day. Twelve responders (5%) said that they did not have access to e-mail. Use of the world wide web was generally lower than that for e-mail, with 34% browsing the web more than once a week, 11% doing so daily and 6% reporting that they never used the web at all (Table 3) . Some variations between scheme reporters were noted. SOSMI scheme participants (consultant psychiatrists) seemed to be the least frequent users of either technology: 69% read e-mail and 22% browsed the web more than once a week. Although small in number, the SIDAW participants (consultants in communicable disease control) who responded to the questionnaire (n = 16) appeared to be the most frequent users of electronic technology: 94% read e-mail, whilst 69% browsed the web more than once a week.
Theme 2: quality of current internet connectivity
In general, responders reported reasonable levels of equipment speed and convenience when using both e-mail and browsing the web, with only 2% rating their internet access as 'very slow' (while 12% rated it 'very fast'). The majority (91%) of responders were able to receive e-mail attachments, but 42% said that not all e-mail attachments could be received (Table 4) . OPRA reporters found their connectivity to electronic systems more convenient than physicians from the other schemes (χ 2 test, P < 0.05), with 94% reporting that this was either 'convenient' or 'very convenient'.
Theme 3: interest in increased electronic links
Two-thirds (63%) of responders said they would prefer to receive the existing paper-based THOR quarterly reports electronically by e-mail, though 16% of these would like a paper copy as well as an electronic version (Table 5) . A further 35% wanted to continue being issued with paper-based reports rather than electronic versions. The majority (66%) of responders thought that they would make use of more detailed web-based versions of reports if these were made available, and 59% would use the facility to access some of the THOR database for research purposes. Three-quarters (72%) of responders were willing to participate in possible follow-up studies of electronic data exchange, though only half (49%) were willing to test possible e-mail or web-based applications at this stage.
Discussion
The physicians invited to participate in this study had already shown a voluntary commitment to contribute by reporting incident cases of occupational or other work-related ill-health. Two-thirds of them responded, and these included a significantly higher proportion of reporters who had returned cards in the post when requested to do so as part of their scheme. Thus, while the results cannot necessarily be extrapolated to physicians in general, we believe that they are a good reflection of the views of regular participants in our reporting schemes which constitute 'THOR'. It is possible that the non-responders might also be biased by including a greater proportion of physicians who lack the facilities or a favourable disposition towards using electronic methods of communication. Since we used a relatively short and simple postal questionnaire, we hope that a severe bias is unlikely. Nevertheless, a conservative interpretation of our findings and discussion would require the assumption that the non-responders might not support electronic communication methods. The results of this study indicate that the majority of participating THOR reporters have the practical skills and technical infrastructure required to engage in the exchange of data electronically, half favour receipt of information solely by electronic methods, and the remainder wish to either use or have access to paper-based systems. We interpret this as reflecting the reality that paper may remain a more convenient and portable format than an electronic system for some reporters, and also in certain situations; for example, no special equipment is needed to read or record paper-based information while away from the office environment. There is, however, support for the THOR-MI project, which aims to offer electronic links to THOR reporters, and these will continue to be developed; not as the inevitable replacement of all paper-based methods, but as a rational extension and evolution of them. A voluntary reporting system that depends on the goodwill of its participants needs to respond to their preferences if it is to retain them.
Future studies will focus on determining other attitudes as well as technical details that need to be clarified, such as: · willingness, ease and reliability in using electronic systems that cover occupational disease and other work-related ill-health; · the degree of integration that is possible between local e-mail reader clients and web browsers; · problems encountered by responders with respect to receipt of information using e-mail (which may be caused by the blocking action of local or intermediate e-mail gateways, firewalls or virus checking).
Information technology (IT) should be exploited for its potential to increase the quantity and quality of information that is both captured and disseminated, whilst reducing the effort to do so. However, a common failing in IT projects is for systems to change faster, or further, than the users. Therefore, future plans for the THOR project will be informed and guided by the results of this study. Further stakeholder consultation will precede a variety of exploratory pilot implementations to establish electronic links for THOR reporters who desire it. An enhanced THOR website [2] is the first step in the data dissemination process, with the facility to provide material to supplement the existing THOR bulletins. Later phases might explore wider electronic access to THOR reports, including controlled remote access to datasets by authorized stakeholders, such as participating physicians, selected governmental agencies and possibly researchers in the wider international eScience community [8] [9] [10] .
Electronic capture of surveillance data (i.e. case reporting) offers greater scope to exploit IT. A pilot is in progress to offer substitution of the existing paper case reporting forms with on-screen web or e-mail forms. Potential advantages of such an approach include: automatic validation of entries, vocabulary support, and reduced transcription errors and labour input. More complex data capture implementations can be envisaged, however, including direct bulk data export from thirdparty software products that are already in use within health services. Ethical safeguards are required to continue to protect anonymity and confidentiality in such a scenario, but substantial benefits would accrue if, for example, denominator and exposure information could be acquired concurrently from the same dataset. We see great potential in increased use of information technology both for information capture and dissemination. Such a framework could provide more accurate and more timely information for the medical and scientific communities, as well as for the Health & Safety Executive. Furthermore, the cumulative resource could become an important research tool for academic and patient based health communities. Existing feedback in the form of paper or web bulletins would be significantly augmented by the creation of a circumscribed database that could be interrogated by authorized stakeholders, serving as a useful tool for benchmarking, audit and prioritization. Ultimately, this should improve the quality and timeliness of information on work-related ill-health, thus aiding initiatives to protect the workforce and reduce risks to individuals from their occupation. 
